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NATIORAL ADVISORY COMMITTEE FOR AERORAUTICS

TESTS OF A TRIANGULAR WING OF ASPECT RATIO 2 IN
THE AMES 12-F00T PRESSURE WIND TUNNEL. I — THE
EFFECT OF REYNOLDS NUMBER AND MACH NUMEER ON THE
AFRODYNAMIC CHARACTERISTICS (OF THE
WING WITH FIAP UNDEFLECTED

By George G. Edwards and Jack D. Stephenson

SUMMARY

A semlspan model of & wing of triangular plan form and aspect
ratio 2 has been tested in the 1l2-fcoot pressure tunnel to determine
the aerocdynamlc charachteristics of the wing asg influenced by the
independent effects of Reynolds number and Mech number up to Mach
numbers approaching unlty., The basle alrfoll profile was an uncam—
bered double wedge with maximum thickness of 5 percent of the chord
at 20 percent of the chord. The tests included an investigation of
the effects of minor modifications to the alrfoll profile and the
offect of addition of a fuselage.

Lift, drag, and pitching-moment date are presented through the
angle—~of—attack range at a Mach number of 0.18 for Reynolds mumbers
between 5,000,000 and 27,500,000, Similar date are presented at a
Reynolds number of 5,300,000 for Mach numbers between 0.18 and 0.%5.
Some data for high Mach numbers are also included at & Reynolds
number of 3,500,000,

The data presented in this report indieate no severe static
longltudinael stebility problems to be encountered up to a Mach
number of 0.95. At a comstant Reynolds number of 5,300,000, & Mach
nunber ohenge from 0.2 to 0,95 moved the sercdynamic center rear—
ward a distence of about 5 percent of the mean aercdynamic chord,
lncreased the lift-curve slope 20 percent, and Inoreased the mini-
mum drag 43 percent. The decrease in maximum lift—drag ratio due
40 increasing Mach numbexr was smaller than might be expected due +o
a reduotion 1n the rate of rise of drag with 1iift. .

There was & chenge 1in the type of flow sround thls trliangular
‘Wwing at low speeds at a 1ift coefficlent of about 0.7, which caused

TR
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a sudden forward shift in the center of pressure. Inoreasing Mach
number increased the magnitude of this movemenb but also delayed
ite ocneet to higher 11ft coefficlents.

Inoreasing Reynolds number from 5,000,000 to 27,500,000 at a
constant Mach number of 0.18 caused a sizeable decrease in the
drag but had little effect on the 1ift or the pitching moment.

The addition of a fuselage reduced the maxlimum lift-drag ratlo
and the lift—curvse slope and resulted in a nominal increase in the
drag, It also caused a sllight forward shift of the aerodynamic
center. The fuselage fended to reduce the severity of the center~
of-pressure ghift whilch was evident from the results of the tests
of wing alone.

Minor modifications to the alrfoll section hed only & small
effect on the aserodynamic propertles of the wing.

INTRODUCTION

Of the wing plan forms suttable for flight at moderate super-
sonio speeds, triangular wings combine the structural efficlency
of low aspect ratlio and high taper with the serodynemic efflclency
of a highly swept-back leading edge. Theoretlical calculations
have shown that by judiclous selection of wing profile end thick—
negg ratio 1t 1s possible to attein lift-drag ratios at Mach
numoers up to 1.5 which are sufficlently high to Indicate that
£light at this Mach number is practical with such a wing plan form
(references 1, 2, and 3).

Consideration of the available low—-speed data on low-aspect—
ratio pointed wings has Indicated that the landing and take—off
problems, especially wlth respect to stablllity and control, may be
leags severe than those encountered wlth the more efficient super—
sonic plan forms combining high sweep with high aspect ratio.

As part of a general program of systematlc research on super—
sonic alrplane configurations at the Ames Aeronauticel Iaboratory,
tests have been conducted in several different research facllitles
to determine the aerodynamic properties of triengular wings over a
wide range of Mach numbers and Reynolds mumbera. The results of
tests at 1.53 Mach number of a trilangular wing of aspect ratio 2.0
have shown reasonable agreement wlth theory and Indicate that the
supersonic performence of an alrplsne equipped with a triengular
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wing is sufficlently attractive to warrant & more thorough investi-—
gation.

The present serles of Tests in the 12-fool pressure wind tunnel
is aimed at development of a trlanguler wing having satisfactory
characteristica at Mach nunbers approaching unity with reasonable
agsurance that the conflguration will continue to be satlsfactory
at supersonic speeds. Thils report presents results of that portiom
of the Investigetion desligned to establlish the subsonic aerodynamic
characteristices of the wing with undeflected flap as influenced by
the Independent effects of Reynolds number and Mach number. The
effect of minor modifications to the wing proflle and the effect of
the addition of & fuselege are slso included.

SYMBOLS
The followlng symbols are used in this report:
oL, 11ft coeffioient (%)

Cp drag coefficient (a—flééﬁ)

Cn pltching-moment ccefficient sbout quarter-—chord point of
the wing meen serodynamic chord Pimhi:g;““)

M Mach number <§)

R Reynolds number (%’—')

Where

s wing area, square feet

c!t wing mesn aesrodynamic chord, feet

c  local chord, feet

q ' dynamic pressure, pounds per square £oot (F0V2)

P mass denslity of alr, slugs per cuble foot
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v airspeed, feet per second

13 viscoslty of alr, slugs per foot second

a spe_ed. of sound, feet per second

a angle of attack of wing chord line, degrees

TEST FACILITIES

This investigation was conducted in the Ames 12-foot pressure
wind tunnel which is a closed—thrxoat, varlable—denslty wind tunnel
having a nominal test section dlameter of 12 feet. The circular
test section has been modified by the addlitlion of four equally
spaced flat sections of 4=foot chord.

The density of the air in the tunnel is continuously varleble
from 1/6 to 6 times atmospheric density. Sufficient power 1s
avallable to choke the wind tumnnel at all tunnel pressures less
then 0.40 of en atmosphere, allowing Reynolds numbers at choking
up to 1,500,000 per foot. With a pressure of 6 atmospheres, a
Reynolds number of 10,000,000 per foot 1s attainable at & Mach
number of 0.25. This control of air density permits Reynolds
number and Mach number to be varied indsependently without recourse
to change Iin model alze. :

The bturbulence level In the wind tunnel 1s exceptlionally low,
closely spproaching that of free alr. The moisture content of the
air is maintained at all times below 0.0010 pounds of water per
pound of air,

Force—test data are obtalned with a slx—component lever—type
balance. The desired Mach number ls melnteined through the use of
a speclally callbrated Mach number indicator.

MODEL

The semispan model used in this investigation represented a
triangular wing of aspect ratio 2.0. The original alrfoll profile
was an uncambered double wedge wlth a maxlmm thlckness of 5 per—
cent of the chord at 20 percent of the chord. The model, which
was constructed of solid steel, had a 3-foot semispen and a 6-foot
root chord as shown in figure 1. Two successlve modiflcations were
made to the alrfoil section. The first of these comnsisted in
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rounding the ridge line, or line of maximum thickness, for a dis—
tance of 5 percent of the local chord (r = 0.3222¢). Following
tests of thils configuration, the leading edge wes rounded to a
radius of 0.0025¢c. The maJjorlty of the tests were made with thils
modified profile. The wing condlitions resulting from these pro—
greselive modifications, which involved slight changes in airfoil
thickness ratlo and plan form as shown in figure 1, are hereinafter
referred to as wing condition A, B, or C.

The model was eqguilpped with & full-span, constent—chord flap of
which the area aft of the hinge llne was 20 percent of the total
wing area. The flap had a radlus nose and the vnsealed nose gap
was 0.028 inch. The flap was attached to the airfoll by means of
three hinges and restralned at the inboard end by a flap-angle
indexing bracket and & strain-gage unit. For the present series of
tests the flap was undeflected,

The wing model was also tested with a semifuselage mounted
directly to the wing. The body dimensions and its location with
respect to the wing are shown 1in flgure 2. The body was fitted
tightly to the wing with no flllet at the Intersection.

The semlspen model was mounted vertically in the wind tuunnel,
with the floor of the tunnel serving as & reflection plane. Photo—
graphs of the model installation are shown in figures 3 and 4. The
rotating turntable upon which the model was mounted was comnected
directly to the force-msasuring apparatus. Where the model
extendsed beyond the turntable, the gap between the model and the
tunnel floor was maintained betweern 0.010 inch and 0.150 inch. XNo
attempt was made to remove the tumnel boundary layer which at the
location of the model had a displacemsnt thickness of 0.5 inch.

CORRECTIONS TO DATA

The data have been corrected for the effects of tunnel—wall
interference, constriction due to the tunnel walls, model—support
tare forces, and flap deformation.

Tunnel-Wall Interference

Corrections to the data due to tunnel—wall Interference have
been evaluated by the method of reference 4. The computations were
slightly altered to take into account the effects of sweep. The
introduction of a sweep factor decreased the correctlon over that
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for an equivalent unswept wing by 8 percent. The corrections
applied were:

Lo = 0.7222 Oy,
ACp, = 0.0107 Cr2

No correction was applled to the pitching-moment data,

Blockage

The constriction effecta due to the presence of the tunnel
walls have been evaluated by the method of referemce 5. This
method has not been modified to allow for the effect of sweep. The
magnltude of the correction applied to the Mach number and to the
dynamic pressure is lllustrated by the following table:

Uncorrected Mach Number g, corrected
Corrected q, uncorrected
Mach number
Wing alone Wiﬁgd;nd Wing alone Wigg d;nd
w
0.95 0.933 0.912 1.017 1.052
.93 .518 .899 1.013 1,043
.90 .892 877 1.009 1,034
.85 845 .835 1,006 1.02k
.80 T97 .790 1,00k 1.018
.5 .T48 .T43 1.003 1.015
.70 .699 695 1,012
.60 —_— ——m 1.010
.50 — —— —_— 1.008
Tares

Tare corrections for the alr forces exerted om the exposed
surface of the turnteble have been applied to the drag data. The
tare drag coefficient, obtained from turnteble drag measurements at
each test condition with the model removed from the tumnel, was
found to decrease slightly with increasing Reynolds number. Over
the renge of test Reynolds numbers, the tare drag coefficlent
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varied from 0.0028 to 0.0032 for the wing alone and from 0.0018 to
0.0022 for the wing with the fuselage. In the latter tares an
allowance has been made for ths reductlon In the exposed area of the
turntable with fuselage installed. No attenpt was made to evaluate
the posslble Interference effects between the model and the bturn—
teble or the effect of the gap between the surface of the turntable

and the tummel wall.

Induced Flap Deflection

A correction to the date was required as & result of anguler
deflectlon of the flap from 1ts zero setting due to aerocdynamlc
loads. This deviation in flap angle resulted from deflection of
the flap hinge-moment strain-gage member and deformation of the
flap-angle indexing bracket. Soms angulsr distortion was also
obgerved on the flap itself. Since the load distribution on the
wilng and flap was not known, a test was conducted in which the flap
deflection was measured under actual condltlons of asrodynamic
loading. Three light beams were utilized, projlected to mirrors
attached to the fiap at three spenwise positioms. Reflected light
cagt from the mirrors to calibrated scales on the tunnel wall per—
mitted sccurate deformation data to be cobtalned while the tunnel
was in operation. This deformation was correlated with the
measured flap hinge moments. The effects of small flap deflections
on the asrodynamic characteristics of the wing were then ascertained,
and, on the basis of these tests, all 1ift, drag, and moment data
were corrected to represent those of the wing with undeflected flap.

TESTS

Lift, drag, and pltching-moment data have been cbtelned over
the angle—of-attack range wlth the f£lap set &t zera deflection. At
Reynolds numbers of approximately 3,500,000 and 5,300,000, data
were obtalned over a range of Mach numbers up to & maximm of 0.95.
At & Mach number of 0.18, the range of Reynolds numbers was from

5,000,000 to 27,500,000.

The angle—of—attack range for the tests of ths wing alone was
from —10° to +30°. At the higher Mach numbers, the angle renge was
reduced either by tunnel power limltations or by vibration of the
flap. For testa with the wing-body combination, the engle—of—
atbtack range was limited to * 189,
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RESULTS AND DISCUSSIOR

Before the present series of tests was underteken, considerable
data were available on the effects of small profile modifications
on the characterlstice of a triangular wing at supersonic speeds
and at speeds corresponding to landing and take—off. These data and
theoretical consideratione had shown that the moet satisfactory pro—
file would possess a finite leading-—edge radius with the line of
maximim thickness swept behind the Mach cone. On the assumption
that rounding of the ridge line would permit slightly more favor—
able pressure recovery and a somewhat smaller thickness ratlo with
no increase in wing stress, it was declded, for the present series
of tests, to concentrate on a modifled double-wedge profile incor-
porating both e leading-edge radius and a rounded ridge line., This
wing profile, condltlon C, was the only profile tested in the
presence of a body end the date for this profile are presented fimet,

Effect of Reynolds Rumbex

The aerodynamic characteristics of the wing alone are presented
in figure 5 for Reynolds numbers from 5,000,000 to 27,500,000 at a
Mech number of 0.18. In general, the effect of Reynolds number at
thls Mach number is emmll. Increasing the Reynolds number caused
no change in wing 1ift but resulted in & slight rearward shift of
the wing serodynamic center and & decrease in the minimum drag.

These data indicate a rather abrupt change in the flow around
the wing et a 1lift coefficlent of 0.7. Thls change iIn the type of
flow, which has previously been observed and discussed In reference
6, caused slight disturbances in the 1lift, and resulted in an abrupt
shift in the center of pressure. Increasing the Reynolds number hed
no effect on the 1ift coefficlent at which these disturbences

occurred.

The variation of maximm lift-drag ratlio and minimim drag with
Reynolds number is ghown in figure 6. The maximm value of L/D
increased from 10.6 at a Reynolds number of 5,000,000 to 13.0 at a
Reynolds number of 27,500,000, but the 1lift coefflclent at which 1t
occurred is indicated to be independent of Reynolds number., The
minimmm drag coefficlent decreased from 0.0071 to 0.005T7 due to
increasing Reynolds number fram 5,000,000 to 27,500,000,

The value of meximm lift-drag retio 1s socmewhat higher and
the velue of minimum drag comsiderably lower than those faor a
compareble Reynolds number reported in reference 7. The reason for
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this discrepancy is not known. The présent method of establishing
tares neglects any effects of Interference between the model and the
turntable. It ls not immedistely apparent how iInterference between
these two compoments could be favorable. The effect of the tunnel
boundary layer could, however, result in drag data which are too low.
Consldering the ares of the model to be reduced by the tunnel-empty
boundary-layer—dlsplacement thickness results in only a b-percent
increase 1n the measured dreg.

Effect of Mach Rumber

The effects of Mach number on the aerodynamic characteristics
of the wing alonse are presented 1n flgures T through 10 for Mach
numbers from 0.18 to 0.95 at a Reynolds number of 5,300,000, The
1ift curves of figure 7(a) show smooth and orderly Mach number effects
up to a Mach number of 0.95. The pilitching-moment curves of figure
7(b) show a progressive increase with Mach number of the 1ift coeffi-
clent at which the sudden shift in the center of pressure occurs.
The resulting disturbance to the 1lift and the magnltude of the shlfi
In center of pressure becaxes more severe at the higher Mech nurbers,

In figure T(c), drag data for several Mach numbers are ccmpered.
These data show that, while the minimum drag Increased with increas—
ing Mech number, the drag due- to 11ft becames less as the Mach number
is increased. )

These Mach number effects are summarized in figure 8, which
shows 1ift, drag,end pitching moment as funotions of the Mach number.
The effect of Mach npumber on the wing lift—curve slope and on the
location of the aerodynamic cernter is shown in figure 9. The 1ift—
curve slope increased ebout 0.0l per degree due to increasing the
Mach number from 0.2 to 0.95. The reduced lift—curve slope measured
at 1ift coeffliclents neer zero is characteristic of wings of this
low aspect ratic. There is a rearwerd shift of the aerodynamic cen—
ter (at zero 1ift coeffilcient) from 39.5 percent to Ll percent of the
mean aerodynamic chord as the Mach number 1s Increased from 0.2 to
OI%.

As indicated in figure 10, the minimm drag coefficlent
remained constent at about 0.0070 up to 0.5 Mach number and then
increased graduslly with Mach number to 0.0102 at a Mach rumber of
0.95. The maximum 1lift-drag ratio, also shown in figure 10,
decreased from & maximm of 11.2 at 0.5 Mach mumber to 9.6 at 0.95
Mach number. Above a Mach pumber of 0.5 the 1lift coeffilclent for
maximm 11ft—dreg ratio increased gradually with Mach number. At
this point 1t should be noted that the trend of drag coefflcient
with Mach number may have been influenced by alr leakage through
the gep between the burnteble and the tunnel. The early onset of
minimm drag rise with increasing Mach nunber mey be the result of
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a change In alr-leakage effects with Mach number. Such leakage
effects, if they were present, might also have caused a reduction
in the rate of increase of lift-curve slope with increasing Mach
numbex,

In discussing the rellablility of these test data et Mach num-—
bers above 0.90, conslderation must be given to the magnitude of
the constriction effects and the proximity of the test Mach numbex
to the choking Mach mumber. The blockage or constrictlion correctiom,
as has been pointed out, is not rigorous inssmuch as 1t is based
wholly on model volume and wake and has not been corrected foxr the
effects of sweep or the effects of model-tunnel configuration. The
choking Mach number of the tunnel with wing alome has been computed
to be 0.972. Actually, choking of the tunnel with the model
installed occurred at a corrected Mach number of 0.975. Thid 1s no
confirmation of the valldity of the blockage correction, since the
game correction 1s applled to both computations. However, a
limited quantity of date has been cbtalned at a computed Mach
numbexr of 0.962 which agrees with the trends of the curves which
are presented herein up to a Mach number of 0.95.

If the Mach numbers indlcated on these figures are slightly
higher than the asctual values due to the constrictlion corrections
belng too large, there 1s still every evidence that abrupt force
breaks do not occur with this wing plar form and that the Mach
nunber effects 1ndicated in this report would not change markedly
at a true Mach number of 0.95.

Effect of Reynolds Rumber at High Mach Rumber

At the highest Mach number for which data are presented
(M = 0.95) it was possible to vary the Reynolds number from
3,500,000 to 5,300,000, Data cbtained at these two extremes of
Reynolds numbers at Mach numbers renging from 0.6 to 0.95 indi-
cate no discerneble effect of Reynolds number (fig. 11l). There is
reason to belleve thet Reynolds number effects may be appreciable at
high Mach numbers and Reynolds numbers in the region of 1,000,000.
Further tests are desirable to extend the range of Reynolds numbers
&t high Mach numbers to values lower than 3,500,000.

Effect of Body

The effects of Reynolds number and Mach number on the character-
istics of the wing-body combination are shown in figures 12, 13,
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and 1. Comparison of the data wilth those for the wing alone indi—
cates an increase in the minimm drag coefficient due to addition of
the fuselage of about 0.00lt for all Mach numbers up to 0.9. AL
0.93 Mach number the increase wes 0.0040 and at 0.95, it was 0,0055.
Comparisons of the 1ift, drag, and pliching-moment data for the wing
alone and the wing-body combination are shown in figure 15 for a
Mach number of 0.18 and a Reynolds number of 15,000,000.

Figure 16 presents the variation of lift-curve slope and sero—
dynamic center with Mach number for the wing with a fuselage and
for the wing alome. As shown, 2ddition of the fuselsge reduced the
lift—curve slope an emount depending on the Mach number and the
1ift coefficient. It also resulted in a forward shift in the
location of the aerodynemic center (ebout 1.5 percent M.A.C.),
although the change In static margin due to Increasing Mach number
remained the same as for the wing alome.

The variation of lift-drag ratio with 1ift coefficlent at
several Mach numbers ie presented in figure 17. Comperlson of the
curves for the wing alone and the wing-body combination shows a
reduction in meaximm lift-drag ratio dus to addlitlon of the body of
about 2.1 throughout the renge of Mach numbers.

As previously mentloned in the discussion of the wing-alons
results, the verletion of minimum drag and lift-curve slope wlth
Mach number mey have been influenced by air-—leakage effects.

The Effect of Wing—Profile Modification

The effects of minor variations to the alrfoll sectlon of the
triangular wing are shown in figures 6, 10, and 18 through 20. The
effect of replacing the finlte nose radius with a sharp leading
edge (condition B) was to slightly decrease the minimum drsg and
cause a somewhat more rapld increase of drag with 1ift (fig. 19).
There was no significant effect of nose radius on the maximum 1ifEt—
dreg ratio (figs. 6 and 10). At a Mach number of 0.18, the sharp
leading edge had little effect on the 1ift coefficient at which the
discontinulty in the moment curves occurred, but it caused & more
abrupt and larger shift 1n center of pressure. At Mach numbers
above 0.3 however, the sharp leading edge not only increesed the
1ift coefficlent for the moment shift but also tended to reduce the
severlty of the discontinulty.

Replacing the rounded ridge lines wlith sharp ridge lines,
cambined with sharp leading edge (condition A), had no significant
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effect onh any of the wing characteristics.

CONCLUDING REMARKS

The resulies of wind—tunnel tests of a semispan model of a trl-
angulsr wing of aspect ratio 2 have been presented. The tests were
conducted to determine the separate effects of Mach number and
Reynolds number on the aerodynemic cheracteristlics of the wing alone
and the wing in combination with & Fuselage. Also included were
tests to determine the sffect of rounding the leeding edge and the
ridge lines of the basilc uncambered double-wedge profile.

Data obtained for a range of Mach numbers fraom 0.2 to 0.95 at
a constant Reynolds number of 5,300,000 indicated the following:

1. 'There was a smooth, orderly increase in static—longitudinal
stability with increasling Mach number, the aerodynamlc center moving
aft a distance of 5 perséant of the mean aerodynamic chord.

Py The sudden forward shift of the center of pressure, which
occurs at a 1ift coefficient of about 0.7 at low speed, was
incresased in magnlitude and delayed to higher 1lift ccefficlents at
the bhigher Mach numbers. _ .

3. At a Mach number of 0.95, the lift-curve slope had increased
20 pervent and the minimm drag 43 percent over the low—epeed value.

The effects of Reynolds number as dstermined from these tests
may be summearized as follows:

1. In a range ©of Reynolds numbers from 5,000,000 to 27,500,000
at a sonstant Mach number of 0.18, an increase in Reynolds number
decreased the minimum drag and increased the lift-drag ratlio, but
had little effect on the 1ift or the pitching moment.

2, In the range of Reynolds riumbers fram 3,500,000 to
5,300,000 at high subsconic Mach numbers, no scale effects were
indicated. .

The addition of a fuselage reduced the meximum lift-drag ratio
and the l1ift—curve slope and resulted ln a nominal increase in the
drag. It also caused a slight forward shift of the aerodynamic
center. The fuselage tendedl to reduce the severity of the center—
ofwpressure shift which was evident from the results of the tests
of wing 4léme.
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Minor modifications to the airfoil section had only a emall

effect on the asrodynamic properties of the wing.

Ameg Asronsutlical TLaboratory,

Netlional Advisory Commlttee for Asronsutics,
Moffett Field, Calif.
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Figure |~ Semispan mode! of a friangular wing of aspect
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Note: Dimensions shown in inches
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o 0 ||6/.6014.398

. 137012370\||84.95\3.445
Wing Condition C 20.55\3034||86.30|3.310
- 86.95 — 27 40\3553\|89.00|2.938 |
L yac 34.233939||91.80|2.460
S —— 4 41.1014211(|9450|1.835
T 47 9214.375\|97.30|1.034
- - e - 54.80|14430\i99.30|0.293

= 146.00 - 555014439 |ll000d ©

34210904||68.5014.252
6.85(1480\(75.30,3.992
10.2711.958|8320|3.575

Figure 2.- The wing-body combinalion tested in the 12-fool

pressure wind funnél.
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Fig. 3,4

NACA RM No. ATKO5

NG

Flgure 3.-— Semlspan wing, condition C, mounted in the l2~foot
presgure wind tumnel.
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Figure 4.— Semispan wing-body combinetion mounted in the 1o—
foot pressure wind tunnel.
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Figure 5.- The effect of Reynolds number on the aerodynamic
characteristics of a Iriangular wing al a Mach number
of 0./18.
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Figure 5. Concluded.
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NACA RM No. ATKO05 Fig. 6

Wing condition , A

_____ 8 [ 4 , B
q\Q " " , (%
/2 — =————""—'I__-—-—--— e — g
— — — ] — = .
—_— b - —

S

Liff~to-drag ratio ,
(N

Q N 1y

Co

Q
Q
®

Lift coefficient for maximum' l/p

|
§
|
J
*:!
ii

S
N

Drag coefficient
Q
o
N
|

Minimum drag coefficient

4 8 /2 /6 20 24 x/0°
Reynolds number

Figure 6.-The effect of Reynolds number on the maximum

lift-fo-drag ratio and minimum drag of a friangular wing
at a Mach number of 0./18 for three wing-profile conditfions.
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Figure 7~The effect of Mach number on the aerodynamic
characteristics of a friangular wing at a Reynolds number

of 5,300,000.
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Flgure 7.- Continued.
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Figure 7.— Goncludad.
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NACA RM No. ATKO05 Fig. 8 a
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Figure 8.- The effect of Mach number on the lift,drag ,and
pitching—moment coefficients of a trilangular wing at a
Reynolds number of 5,300,000.



Fig. 8 b . NACA RM No. ATKO05
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Figure 8.— Concluded.



NACA RM No. A7KO05 Fig.
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Figure S.- The effect of Mach number on lift -curve slope

and aerodynamic center of a triangular wing at a
Reynolds number of 5,300,000.



Fig. 1lo0 NACA RM No. A7KO05
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Figure 10.— The effect of Mach number on maximum liff -
to-drag ratio and minimum drag of a triangular wing
at a Reynolds number of 5,300,000 for three wing-
profile conditions.
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Figure Il.~ The effect of Reynolds number on the acrodynamic
characlerisiics of a Iriangular wing al several high subsonic
Mach numbers.
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Figure I2—The effec! of Reynolds number on the aerodynamic
characferistics of q friangular wing with fuseloge ot a
Mach number of 0./18
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Figure 13~The effect of Mach number on the aerodynamic

characleristics of a iriangular wing with fuseloge at a
Reynolds number of 5,300,000.

"ON Y VOVN

SOALY

‘814

®cl



Mo

Lift coefficient, G,
R ©

Mach number S 15 _ L | |x b
> B 41 1 4] 14 1 y
. X d [d |4 f /] , % P
. 0 ’s‘ j‘ f : ) / A M’/
N 4 ) Vi uy
Ll e e
d A ) .
R R ADAD AN VAmMimVs
« 9 |71 1S AV
dl 14 |4 | £ A 14 |~ M | 4
AN AN AN AN AN AN AV Ty
: £ VI VI VIJY
#f‘ ﬁF j £ {)"’ / /ﬂ; /f,7
A H p pd
A A A VX ATV LA s
f 1. x /g ‘# / vjj? -qV |
J‘ "A Wing condition C
8 30 A0 B0 60 70 8 85 90 93 35 (for Gp=0)
Mach number

08 04 O -04 -08 42 (forM=/8)
Pitching—moment coefficient , Cm

(b) €. vs Gy
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Figure 13— Concluded.
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Fig.

14 a NACA RM No. ATKOS5
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Figure |4.— The effect of Mach number on the lift ,drag ,and
pltching~moment coefficients of a Itriangular wing with
fuselage at a Reynolds number of 5,300,000.



NACA RM No. ATKOS Fig. 14 b
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Figure I5-The effact of the fusefage on the aerodynamic characleristics
of a Irlangular wing at a Mach numbar of 0.18 and @ Reynolds
number of 15,600,000.
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NACA RM No. A7TKO05 Fig. 16
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Figure 16.—The effect of Mach number on liff-curve slope
and aerodynamic cenfer of a friangular wing with fuselage
alt a Reynolds number of 5,300,000.
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Figure I7 - The effect of the fuselage on the varialion of lift-
drag ratio with lift coefficient for a Irfangular wing at several
Mach numbers and a Reynolds number of 5,300,000.
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Figure 18.-The effect of minor modifications to the wing profife
on the aerodynamic characteristics of a Iriangular wing af
a Mach number of 0.18.
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NACA RM No. ATKO05 Fig. 19
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Figure /9 - The effect! of minor modifications fo the wing profile
on the drag characleristics of a triangular wing af a Mach
number of O./8.
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Figure 20~ The effect of minor modifications fo the wing profile
on the asrodynamic characleristics of a friangufar wing al a
Reynolds number of 5,300,000.
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Fig.20 ¢ NACA RM No. ATKO0S
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Figure 20—Concluded.



